This study proposes a framework to evaluate and identify significant factor affecting road users' satisfaction level. The research is mainly focused on investing related factors that may contribute to satisfaction level of all road users on Motorway Route 7 (Bangkok -Chonburi). Two research methods are employed in this study. They are documentary research and survey research. The questionnaires are developed and separated into three main sections, which are general questions, measurement of the level of satisfaction toward each indicator and the overall satisfaction of traveling on the Motorway Route 7. A 5-point Likert scale is used to measure the level of satisfaction. The preliminary data are collected from the pilot sample of 39 road users. The results of the pilot group are presented in this paper. The proposed framework includes statistical model that can identify significant factors affecting the satisfaction. Several statistical techniques are proposed such as exploratory factor analysis and multiple regression. In addition, descriptive correlation analysis will be conducted to discover if the dependent variables contribute to the independent variable. The complete result of this study is expected to serve as a guideline for highway authorities to improve their serviceability level along the Motorway Route 7.
INTRODUCTION
Land transportation is one of the most important ways of transportation because of coverage area. Department of Highways (2012) cited that 51,613.208 km. of highways in Thailand (excluding under construction) is obligated by Department of Highways (DOH). The Intercity Motorways is the way that connects major areas to and parts of Thailand.
In addition, Intercity Motorway Division (ICMD) has worked along with DOH. The division serves intercity motorway network to link together between center and all regions that follow the highway standard and safety. It constructs, maintains and develops highway and safety system. ICMD aims at the satisfaction of users and is an important part in promoting the logistics for making a stable economy to primacy in Asia (Inter City Motorway Division, Department of Highway, 2012) .
The comparison of freight transport between National Highways and Intercity motorways shown that the Intercity Motorways has the larger amount of travelled than the National Highways by compare the total travelled on each highways with length of each highways, 3,899,592,099 vehicle-kilometers travelled on 289.419 km. of Intercity Motorways and 74, 160, 229, 323 .789 km. of National Highways. Moreover, the annual growth rate of freight transport of Intercity Highways is 6 percent higher than National Highways, 2.9 percent.
Council of Minister passed a resolution on April 22, 1997 to approve in the Intercity Motorway Construction of 13 routes of 4,150 kilometers by investing 472,360 Million Baht (Construction Value of year 1997). The implementation period under construction is 20 years from year 1997 to 2016 (Intercity Motorway Maintenance District, 2012) . Motorways are the routes that avoid communities and accidents by having full control of access with fences along the routes and interchanges. They also support high speed traffic of 120 to 140 km/h due to no traffic lights. They also have service areas, gas stations, restaurants, car services and restrooms. Department of Highway did complete the construction and serve 2 routes of the Intercity Motorway which are Motorway Route 7 and Motorway Route 9. Motorway Route 7 is known as the route that stretches from Bangkok to Chonburi and another route is known as Outer Ring Road. The purposes of The Intercity Motorway is to specify high standard of construction and give the benefit to the regions, to be the infrastructure system for supporting growth distribution policy of regions, and to impress life quality by reducing accidents and pollution.
Motorway Route 7 begins at the connection of Srinakarin Road and Rama 9 Road converges on Highway route 36 (Chonburi -Mantaphut, Muang, Rayong). The investment of this route is 14,000 Million Baht through loaning 50 percent of investment from Overseas Economic Co-operation Fund of Japan (OECF) and using another 50 percent from the budget. Toll gates of this route are at Ladkrabang and Panthong. There are 8 interchanges of this route which are Thapchang, Romklao, Latkrabang, Bangkuay, Bangprakong, Phanthong, Chonburi, and Kiri (The interchanges from Bangkok to Chonburi) as shown in Figure 1 . This route also has the services area at Bangprakong and 21th Kilometer of Latkrabang. As seen in Table 1 and Figure 2 Consequently, it is important to perform survey relate to the road users' satisfaction level to identify factors that affect the satisfaction level of road users along Intercity Motorway Route 7.
LITERATURE REVIEW

Expectations and Satisfactions
Richard N. Cardozo (1965) on information from all previous experiences with the service provider, can be viewed as a function of all previous transaction. Satisfaction may be based on many transactions or just a few, depending on the number of times the road users have used a particular provider. In addition, services tend to be intangible, inseparable from their provider, and inconsistent in their delivery, so road users have more difficult time to evaluate services (Jones and Suh, 2000) . Road users are customers; Customer Satisfaction is the customer's perception of the degree to which the customer's requirements have been fulfilled (Takashi et al., 2011) .Therefore, the road users' needs and expectation are being surveyed to reach the road user's satisfaction.
Significant Factors
Road users' satisfactions are affected by several significant factors. For instance, value of time and money, convenience and safety aspects. Based on Himachal Pradesh Public Works Department (HPPWD, 2007) , one of the main factors that affect road users' satisfactions is the need for more amenities. The respondents feel that parking facility and public toilets are the most concerned issue that could affect their satisfaction. Another important factor is based on type of road.
Similarly, the study of Wardhana et al. (2011) reveals that road infrastructure is significant factor that affect satisfaction of road usage. With dissatisfaction, there are complaints to the provider of road infrastructure. Road users concern of road facilities and road surface. For Japan, the users' satisfaction concludes that the purpose of traveling for short-distance is shopping (58.4%) and the long-distance is business trip (40.7%).
Karnataka State Highway Improvement Project (KSHIP), PWD, Government of Karnataka (2004) conducts the survey. Asked respondents were to indicate the extent of satisfaction for different attributes on the basis of 5 point Likert scale. As a result the average score of satisfaction is highest for quality of road surface and roadside signs, lowest for air and noise pollution. The study also indicates other significant factors for example good maintenance and conditions of road, better facilities and availability of roadside signs. Some factors such as damaged roads, lack of signs, potholes and low quality of construction can affect dissatisfaction of road users.
In summary, satisfaction is a level that customer approval from their previous transaction or experiences with service provider compares with their expectation. Expectation is a criterion that customer uses to evaluate service provider or service quality. Therefore, it is important to create a questionnaire in order to survey road users' satisfaction and to understand the road users' expectation. There are many road users' satisfaction researches in many countries for improving their road or highways and services, evaluating their service quality, and satisfying road user's expectation to reach the road users' satisfaction by making the questionnaires in order to surveying their road users.
As the results from the researches show that there are many main factors which have the effects to the road users' which are demographic, value for time and money, comfort, safety, amenities, distance signs and road marking, and atmosphere. Demographic is inhered in gender, age, vehicle-category, and respondent-category. Value of time and money is consisted of traveling time, fuel consumption, maintenance cost, and accessibility to settlement. Road width, road infrastructure, congestion are the components of comfort. Safety is consisted in feeling safe, safety designs, accident management, police posts, and emergency telephone. Amenities are comprised of public toilet/bathroom, foods/drink, drinking water, medical facilities, mechanic availability, and parking facilities. Distance signs and road markings include of adequacy and visibilities. Atmosphere is consisted of behavior of other drivers and the characteristic of Motorway Route 7.
METHODOLOGY
Method of Approach and Data Collection
Two research methods are employed in this study. One is documentary research from literature surveys, journals, articles, previous research works, case-studies related to satisfaction of road users along Motorway Route 7. These data will be collected from research published in credential international journals. Second is survey research. Surveys will be done by means of questionnaire survey to random people at service center located at Motorway Route 7. Simultaneously, interviews will be administered to people who use Motorway Route 7. Respondents can be merchants, drivers and passengers. Topics addressed would be the state of being of those factors that contribute to satisfy the road users' satisfaction, and the interrelationship of those factors.
Population and Sample
The population consists of two groups: the highway authorities and all road users who have travelled on this motorway before. Selected highway authorities who are responsible for the management and the maintenance of this motorway and interested road users will be interviewed. In addition, road users will be asked to fill the questionnaire surveys. The population will be classified into range of age, education, frequency of road usages for instance once a week, reasons for using Motorway Route 7 and furthermore.
Sample
The sample consists of two groups. The highway authorities and interested road users are asked the open-ended questions in gain the insight information related to motorway. The purposive sampling technique is used as sampling technique for this group of population.
The respondents for questionnaire surveys are road users who have travelled on this Motorway route 7 in the past year. Sample will be drawn from both drivers and passengers. The sampling technique used is simple random sampling. Furthermore, the Yamane Sampling technique will be utilized as shown in the equation (1). Hence, the minimum number of the sample size for this study is 400 people.
Procedure
Data related to demographic, value of time and money, comfort of travel, safety, amenities, signs/traffic/warning and the road marking, atmosphere, and overall satisfaction are obtained from self-administered questionnaire. The questionnaires are identifying the 
Proceedings of the 4th International Conference on Engineering, Project, and Production Management (EPPM 2013) level of satisfaction of the each item by using a 5-point Likert scales ranging from 1 to 5 as shown in the following: 5 = Very satisfied 2 = Dissatisfied 4 = Satisfied 1 = Very dissatisfied 3 = Neither satisfied nor dissatisfied In addition, informal conversations and discussions with highway authorities are conducted to talk about the strategic management of Motorway route 7 and related strategies for upcoming AEC. The interview questions for interested road users are about the most satisfying things while using Motorway route 7, and existing problems and recommendation for the future improvement.
Analysis of Factors Affecting the Satisfactions
The research utilizes several statistical models which is the model that focuses on the main factors and the interrelationship among them. Williams et al. (2010) cited that factor analysis is commonly used in the fields of psychology and education and is considered the method of choice for interpreting self-reporting questionnaires. Factor analysis is a multivariate statistical procedure that has many uses; three of which will be briefly noted here. Firstly, factor analysis reduces a large number of variables into a smaller set of variables (also referred to as factors). Secondly, it establishes underlying dimensions between measured variables and latent constructs, thereby allowing the formation and refinement of theory. Thirdly, it provides construct validity evidence of self-reporting scales. Ledakis (1999) cited another procedure for determining the suitability of the correlational matrix for factor analysis involves the computation of the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO). When the KMO approaches 1.0, the sum of the squared partial correlation coefficients between all pairs is small, compared to the sum of the squared correlation coefficients (Zillmer and Vuz, 1995) . A KMO index < 0.50 indicates the correlational matrix (i.e., data set) is not suitable for factor analysis.
According to Field (2009) , regression analysis enables us to predict future based on values of predictive variables. This methodology allowed for a statistical analysis of the data. It is also an efficient means of gathering data without introducing threats to reliability that can occur with other data collection means (Suskie, 1996) . After this is completed, any remaining variable would then be assessed to determine their contribution to the outcome of the dependent variable.
The format of a Multiple Regression Model for population is given by equation (3).
Where: ߚ = Population's regression constant ߚ = Population's regression coefficient for each variable x j = 1,2,3,…k k = Number of factors or independent variables ߝ = Model error Four assumptions those apply to the regression model: 1. Individual model errors, ߝ, are statistically independent of one another, and these values represent a random sample from the population of possible errors at each level of x. 2. For a given value of x there can exist many value of y, and therefore many possible value for ߝ. Further, the distribution of possible model errors for any of x is normally distributed. 
Where: ܾ = Estimated regression constant ܾ = Estimated regression coefficient for each variable x j = 1,2,3,…k k = Number of factors or independent variables The level of significance is set at p < 0.05, as that is the customary level used when working on significance (Krawthol and Anderson, 2001 ). The overall model of this research is described in figure 3 . 
PRELIMINARY RESULT
The data are collected from 39 pilot samples. These results are separated into two parts that consist of the summary of general information in Table 2 and 3, and the summary of descriptive statistic in Table 5 . Cronbach's alpha is used to test the reliability level of the survey. The reliability of this study is about 93% reliable. Moreover, The reliability statistic of table 5 indicated that no questions shall be deleted because if any question is removed, the Cronbach's alpha would be lower than 93%. 
CONCLUSION AND FUTURE RESEARCH
This study has pointed out the mean overall satisfaction from pilot samples of 39 respondents is 3.46, meaning that the satisfaction level is "Neither satisfied nor dissatisfied". While, amenities factors are ranked at the lowest score. This could give preliminary information for highway authorities to focus on the followings: 1) cleanness of public toilets 2) number of public toilets 3) convenience of reaching to the service area 4) safety while spending time at car park of service area. In the future, at least 800 samples will be drawn and further analysis will be done by using factor and regression analysis. The significant factors affecting the satisfaction level will be determined and recommendations for highway authorities will be made to raise the serviceability level along the Motorway route 7. 
